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(54) Abstract TOe 

Exapandable wellbore terctn assembly 



(67) A wall bora completion tool assembly comprises a pe r for ate d body (20) made of an expanda b le material 
a filttf assembly (28) mounted ovartha body and covering Ha parforationa (14). and a tool acting to expand the 
body end the filter so that the filter moves towards the surface defining the weHbore. The assembly may also 
include a protective cover (32) for the filter which Is removable downhoee. The expendable material may be 
corrugated end then assume a rounded shape after expansion by the tool. The assembly may also comprise a 
reinforcement (261 between the body end the filter to sup po r t the filter In the area of the perforations. The 
perforatad body may comprise a aegment of e coiled tubing, which may be flexible end the open perls of the 
perfo ra tio ns may comprise up to 40% of the total surfaoa erea of the legment. The ffttar material may bo a 
flexible open cell structure aWn to e sponge material. 
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Al least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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TITLE: COILED TUBING SCREEN 

INVENTOR; Bennett M. Richard and Benn A. Voll 

HELD OF THE INVENTION 

Trie field of tnblnventtonrelaiee to d^ 
ered on coiled tubing where the tubing can also be expanded against the 
screen to push it against the wefflMra. 

BACKGROUND OF THE INVENTION 

In typical completions in the past metallic screens have been inserted 
on rigid or coiled tubing Into a zone in the weUbore for production. Prior to 
producing the zone, sand particles were delivered outside the screen in a 
tecrmiquekncMmasgraA^pack^ Screens have also been used that come 
prepacked with a sand layer as an mmtoti»9»\mmoa*itw*p9afaQ 
techniques or to be used in conjunction with the placement of sand outside 
the screen. The gravel packing procedures especialty h horizontal comple- 
tions left uncertainties as to whether flwsa^ 

uniformly in the annular space so as to provide an effective gravel pack. 
Additionally, the gravel packing procedure took valuable time to accompfish 
and required the use of surface eoutpment to handle the material for place- 
ment in the wellbore. Another disadvantage of traditional gravel packing 
procedures ts that an annular space around the screen had to be left so that 
the gravel could be placed there. The end result was the inside diameter 
within the screen was necessarily email to allow for the presence of the 
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annular space. This constriction In size could also adversely affect the pro- 
duction of 1ho fonnafion to the surface. 

In using certain drilling techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the weBbore which 
s cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A mors meal snuanon tot proouong a nrrnaoon » xo leave mo weooors 
in its drilled stats so as to create the least amount of disturbance to me for- 
mation wtiich has just been dnKed. Traditional techniques leaving an annular 
10 gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as well as incompatibirrties between the formation and the fluids 
used to convey the gravel 

is 

SUMMARY OF THE INVENTION 

One of the objects of the present invention Is to allow a wen to be 
rjrodijcedmrouoh a screen without the need for a gravel pack. This objective 
is accomplished by the placement of an expandable screen that can move 

20 radially outwardly when placed at the desired location against the wellbore 
and be porous enough with sufficient open area to allow production from the 
formation. Another objective Is to be able to easily place the screen in the 
desired location. This objective is met in one way by using coiled tubing 
whfchcanbeprerjerfdratedfa^ Another objective is 

25 to protectthe screen during delivery to the clesiredlorjatton in the wellbore by 
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aprovicfirnjacfepo^ 

after proper iocatronofte These and other objectives 

^torrcuinertovvhichtheap^ 

ttvesare feather described below In the description of the preferred embody 
meat 

BRIEF DESCRIPTION OF TUt- ppAWiiare 

F^l isasecticflaJvfewcfactevi^ 
tus expanded against the weflbore. 

Rgure 2 is the section view along Ones 2-2 of Figure t. 

Rgure3rstfweecttonviewofF^ 
inner tube against the filtering material 

Rgure 4 is a segment which can be rolled longltudinafly or spirally into 
flexible tubing which gives underlying support to the filter or media 

TAILED DESCRIPTION OF TUP, PREFERRED E MBODIMENT 
The preferred embodiment is Bustrated in operation in Rgure 1. a 
cofled tubing reel 10 carries a continuous Iengjhofhibtig20.atleastaporton 
of which is preferably made from a psrtx^ material as shown In Rgure 4. 
As seen in Figure 4, segment 12 has. a plurality of perforations 1 4 which can 
r^ananged in any order either random or in r^ The segment 

12 can be punched for the notes 14«rf» fMas 14 can be placed thereto any 
other known technique and in any order. The destrabiegoaJ is to have ap- 
proximately a 30 or 40 percerrt open area when ft ^ 
a tubular shape. The segment 12 can be rofledtong^tna^ 
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16 and 18 are brought together to make a longitudinal seam which is welded 
or otherwise dosed up. Alternatively, the segment 12 can be spirafly wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given width of segment 12. 
This should be compared to rofflng the segment 12 Into a tube where its width 
deter mi nes the diameter of the tube that is formed when edges 16 and 18 are 
aligned and joined in a technique well known in the art 

The openings or holes 14 can be put on the tubing made from segment 
1 2 for onfy a portion of the coiled tubing string 20. The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10, the 
flexible tubing 20 can be quickly run into the wellborn 22 to place the perfo- 
rated segment or segments at the desired locations. 

Figure 2 shows in section the tube 20 made from the segment or seg- 
ments 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
nonmetalRc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cell filter media 28. In the preferred embodiment the 
media 28 is made of Vrton and Is an open cell structure akin to a sponge 
material such as is available from Mosttes Rubber Company of Fort Worth, 
Texas under Product No. 10292. The opening size can be made to suit The 
significant feature of the filtering material 28 is that ft Is flexible. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Figure 3, by 
using known techniques such as pulling it through a die, the filter material 28 

4 
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can then be appfied over* as shown in Figure 3. Thereafter, when the mate- 
rial 28 is property positioned In the weflbore, a known expansion tool illus- 
trated schematically as 30 in Figu^^ 

the initial shape shown in Figure 3 and expand the string 20 under the fitter 
5 material 28 to a rounded shape as shown fei Figured As a result, the fitter 
material which is flexfife expands wBilhe underlying tubular 20 as the sliape 
of tubular 20 changes from that of Figure 3 to that of Figured 

A cover material 32 can overlay the fitter material 28 for running In. so 
as to protect the fitter material 28 from gauges or cuts during run-in. The 

io material can boa thin sheet which snaps upon the sflghtest expansion of the 
corrugated tubular 20. It can be a elastomeric material that literally rips at the 
slightest expansion of the underlying conugatedtubutv 20 as shown in Figure 
3. Other materials for the cover 32 can be employed without departing from 
the spirit of the Invention or. In a partcUa/appfltathxi, thec^teetfcanbe 

15 eliminated. A material which olssohm or is cherrica^ 

also be empk^ as a cc\w 32 such that ft will no longer be in the way when 
it is desired to put the wefl In production. 

Significant expansions volumetricaJly can be obtained In changing the 
shape of the tubular 20 from the corrugated shape, such as shown for exam- 

20 pie in F^um3 to the rounded shape as shown m Figure 2. While a particular 
four-lobe arrangement of the conugated shape is shown in Figure 3. other 
initial shapes are within the purview of the The significant thing is 

that the underlying support structure which com p ri ses the oon^ 
of the string 20, as shown in Figure 3, Is capable of volumetnoafiy expanding 

25 so as to bring the filter material 28 into contact with the weflbore as drilled. 
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The initial conugated shape also permits insertion In smaller welibores. The 
initial shape does not have to be corrugated, it can be round and be ex- 
panded downhole. 

This technique is particularly advantageous in under-balanced drilling 
5 where circulating mud is not used. In these situations, particularly where 
shale is encountered, the advantage of this type of dnlir^ can be retained by 
use of the apparatus and method as described. The initial shape of the 
weiibore is retained by the assembly when the string 20 Is expanded under 
the filter material 28 so as to push the filter material 28 up against the weObore 

10 34. In so doing, the formation can be allowed to flow through the filter mate- 
rial 28 without the presence of an annular space around the outside of the 
filter material. The traditional gravel packing is eliminated and the flow area 
■^J within the tubular 20 after it has been expanded to a rounded shape is larger 

than It otherwise would have been using a traditional gravel pack which 

is requires the annular space for the gravel necessitating a smaller Inside diam- 
eter inside the screen. 

It should be noted that it is within the purview of this Invention to pro- 
duce a formation through the use of a colled tubing string such as 20 which 
is perforated with openings or notes 14. A tubing string 20 so perforated with 

20 openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produce a formation. In the preferred embodiment, the open cell 
filter material 28 preferably made of an elastic preferably elastomeric material 
such as Viton is overlaid on the corrugated tubular 20 as shown in Figure 3. 
The stretchable qualities of toe filter material 28 allow its use in conjunction 

25 wfth an initially corrugated tube 20 as shown In Figure 3 or a noncorrugated 
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nal 28 when expanded to Us rounded fonn. Tne openings «n material 28 do 
note^substantiaiywt^thebas^ Additionally open 

20 in the perforated area sufficient column «rei^ to to aoVaiwed to ^ 
proper depth. 

It Is also vrithlntha purview of the irven^ 
28 over a coiled tubing string such as 20 which to perforated wito holes 14 
without initially corrugating the tube 20 under the filter material 28. This 
assembly can be expanded in an WiaJ routed stete to push m^ 
against the weflbore. 

Various known techniques to expand the base pipe 20 can be used. 
The use <rf a flexible material lor toe ^ 

ing sizes and holds the formation in Bs natural state when In toe expanded 
posHoa8S8»wwnhRg«e2. Upon expartsioatto tube materid 20 wM 
fitter material 28 around it act as a pwfwaled casing fw toe purposes of 
production from the formation. 

The reinforcing grid 26 can be a layer that overlays the tube 20 as 
shown in Figure 2. or it can be a Sectoral compos 
2a ThereMbrcemem26cante 
els and is generally an open weave. Ifowevw, ether stoics 
Ployed without departing from the spirit of the invention. 

It is also within the purview of toe invention to use an fnftiaRy round 
cross serton for toe tube 20 uwter toe fito 

expand ttecefflbinat^ However, toe preferred em- 
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bodiment involves the use of a corrugated tube under filter 28 material so that 
greater volumetric expansions can occur underneath the fitter material 28 to 
better position it against the weflbore. 

In the preferred embodiment the openings 14 are round. Rounded 
openings provide a better structural integrity of the tuba after expansion than 
initial openings which are slotted. Using materials such as stainless steel 
316U yield strengths of 30,000 to 80,000 psi can be obtained. 

It is also within the scope of the invention to provide a sufficient expan- 
sion force on the corrugated tube 20 to get ft into the rounded position shown 
In Figure 2 such that the filter 28 engages the weBbore with a residual force 
and. in certain conditions, pushes back the formation materials defining flie 
weflbore to enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the corrugated tube 20 under the fitter material 28 to a 
rounded shape. These can include devices which employ a wedgewhlchls 
pushed or pufled through the tubular or any (Jttner driving device which entails 
the use of rollers which can be actuated radially outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those stated in the art wB appreciate the advantages of the apparatus 
and method as o^scribed above, in lateral completions there is some uncer- 
tainly as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
limitation on production from the zone in the weflbore. In certain applications 
involving unconsolidated shale formations, driUng with mud can create an 
impervious cake on the weflbore wans which wffl be detrimental to future 

s 
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Productfonwhenusedwithtrad^ Accordingly 

It is as dose to its natural state as possible, (he coric^ofpr«J l «i n gthnHigh 
coiled tubing with the apparatus and method as described greatl/er ) han(« 
theprcriuctkxipossibtaf™^ Accord^, an open centiltering 

material such as 28 which can be fetched b preferred^ 
an undertytngcofled tubing maters 

flatedWtfalcc«fi6ontoarou^ The open ceB filter material 

28 can be pushed firmly against the fomiation where it can easily resist 
tongitudinalflowduetoto 

direction. The opening size in the filter material 28 is predictable and the 
assembly can be protected for deOvery to the desired locatkwwim the cover 
structure eOminated prior to or during the expansion of the filter material 28 
with the underlying tube 20 below it While various types of mechanical 
expanstorwoftheundertying 
state have been desortDed.<rth* 

against the weflbore while supporting I with an undertying perforated support 
Pipe having a large open area, in the order of20to40|)ercent areaJsetothe 
purview of the invention. ThereWoreing layer which can be between the tube 
and tne titer material 28. cry*™ 

the filter material 28 through the 0|)eiihg8l4lnthebas«ptpeortube20,as 
shown In Figure 2. 

The foregoing disclosure and descnplionoflhelnventkw 
and explanatory thereof, and various changes in the size, shape and mated- 
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ate, as well as in the details of the illustrated construction, may be made 
without departing from the spirit of the invention. 
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CLAIMS 

1 1. A wedbore completion tool assembly, comprising: 

2 a pemxatodbooVnwdart an expandable materiai; 

3 a fitter assembly mounted over said pefforated body so as to 

4 cover the perforations in said body: 

6 a tool acting on said body to expand it and said fitter mounted 

6 a/oundttodlowsaidfififirtonww 

1 2. The assembly of claim 1 , further comprising: 

2 a protective cover for said fitter assembly which is removable 

3 downhole. 

1 3. The assembly of data 1. wherein: 

2 said expandable material is corrugated to facilitate insertion into 

3 the weflbore, whereupon said tool expands said corrugations to move said 

4 fitter toward the surface defining the weflbore. 

1 4. The assembly of daim 3, wherein: 

2 said body assumes a rounded shape after expansion by said toot. 

1 S. The assembly of daim 1, further comprising: 

2 ? reinforcement between aakf body and said fitter assembly to 

3 support said filter assembly in the area of said body perforations. 



u 



09/16/2000 18:34:13 page -13- 



1 6. The assembly of claim 1 , wherein: 

2 said perforated body comprises a segment of a coiled tubing 

3 string. 

1 7, The assembly of claim 6, wherein: 

2 said segment has an open area in the range of up to about 40%. 

1 8. The assembly of claim 6. wherein: 

2 said segment is flexible. 

1 9. The assembly of claim 6. wherein: 

2 said segment is made from a flat member which is roiled into a 

3 tube with a sealed longitudinal joint 

1 10. The assembly of daim 6, wherein: 

2 said segment is made from a flat member and rolled spirally to 

3 a desired diameter having its spiral seam sealed 

1 11. The assembly of daim 3, wherein: 

2 said perforated body comprises a segment of a coned tubing 

3 string. 

1 12. The assembly of daim 11. further comprising: 

2 a reinforcement between said body and said filter assembly to 

3 support said filter assembly in the area of said body perforations, 

12 
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1 13. The assembly of claim 12, further comprising: 

2 a protective cover for said filter assembly which is removable 

3 downhole. 

1 14. Amethodofwelccmptetknccmprisir^: 

2 rumlno in a tubular body wtlh perforations and a fitter assembly 

3 mounted over the perforations on the body: 

4 expanding the tubular body downhole. 

1 15. The method of claim 14. farther comprising: 

2 providing a protective covering over (he filter assembly fcrnm-to 

3 removing the protecfive covering downhole. 

1 16. The method of daim 14, farther comprising: 

2 corrugating said tubular body: 

3 altering said corrugating into a rounded shape by virtue of said 

4 expanding. 

1 17. The method of daim 14, farther comprising: 

2 engaging the weflbore with the filter assembly due to said ex- 

3 panding; 

4 using a segment of oolled tubing as said tubular body. 
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1 

2 
3 

1 

2 

1 
2 
3 
4 



18. The method of cfaim 14. further comprising: 

providing a support between said tubular body and said filter 

assembly. 

19. The method of dafen 14. further comprising: 

providing an open area on said tubular body of up to about 40%. 

20. The method of claim 1 7, further comprising: 
corrugating said tubular body: 

altering said corrugating into a rounded shape by virtue of said 

expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore . 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is ex pa nde d so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25 . A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing . 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

5 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accotqpanying drawings. 

10 32. A method of well conpletion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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